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%nftmmcmir %> ? u—i+mnft i omm 

±K^2co^m#is^j;o^tb^nfc^H7 T ^x^ tr-r 

£±f 2!S 3 © L # V Mfi 4; Jt «"T S SB 3 © J±i&3Mg 4: , 
±s2ff? 1 > Sf 2 43 J; tflg 3 OJt«^©OJt«Sia*^«i(& 

±127 W-AHM^±8B» l©L#vMfi<fcD;*:£<, 
±B3M 1 ©?5-XT-«:& < , ±127 U-AMS»^±8B 

£fg 3 (OW) f? 9 X tJ*3£-T a C 4: t -t 5 »# W 
5 Xtc*f LT&WlWP J^cDMa^rtf r>£olcLfc<lttt 

< 4: t. ±f2fg 1 *5<fc tfSg 2 © L £ vMI 4: ^ft^ 

±g2fg 2 ©tfctH X f- y 7°lC cfe 0 EStH * fl £M 7 * T >f 
Iff -f £±S2fg 3 CD L $ t/^i t J*«f 2> Xf -y ~fh > 



tt*iii«ffi^o^is-r^€riaj)s©fflia»cffifi-rsA*ii 
m\m<Dmn<om 1 s si 1 ©x-^asjR 

mme>&$L<Dfg 2 cDiii^^jiw-r sin 2 ©x-*>itR 

mm^<DMm<om 3 ©HJRSrjaiR-r s» 3 ©^-^atR 

4:, 

±t2Sg 1 o-r-*aHR^a-pa!iR*nfea»oB 1 ©h 
±i2m 2 ©-^-^siR^STjiKsnfeaaos 2 ©h 

jRfcS^T, ^^5X«L, ±§2M?3©^-£ 

s*R*iaT'a^nfcifiia©ig3©H^{csc5v>T, u 

**7**f&SU ±f2£P E S7 5>X4:±82*j#^7X4: 
±I2«i!c©l# 3 OBsR*^ ?> * ^> »»a«fc 18-T * 7 U- 

Aiaa»**a-rsm 1 ©^tb¥iS4:, 
±82^H^tcwr^^p^7 T ^x^ tr-f -f*i*tti-r*& 

2©^t±i^l§4;, 

All. $ 2 feitfS 3 O I t^i**nf tl«tt 5 L 
#</MI5££¥£84:, 

±f2S& i ©^tb¥istcd: o*tii*nfc7u-Aias»* 

< 4: t,±8BIB l *5£t/m 2 © Lfrv^ffii: ^n^txht 

±i2m 2 ©^/±}^Ktc cfco^aj^nfcs^T^^^ifx 

^ *±ffi» 3 © L * V Mfl 4: Jrb^-T 5 $ 3 ©tfc^K 4: , 
±8B» K m 2 fcct D*Sg 3 OJt«^®©it«tt*3^««& 
$ tu ±t&m^m»(OW} # OSfi*^* < 4: *> 3 

tb*H««#*JB<S-r 5 «t -5 fc bfc c 4: ^#^c 4: -T 5 li 
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mtimmmmtikiRir ttz mmmm.^ 

So 

[?PJ!©I¥«BftI&0J?] 
[0001] 

[^©/S^S&ffi^If] £©fgH.mi, jH^I^OK^ 
[0 0 0 2] 

[^*©8ffi] At^V ^/«^I^£J?ft3jt*££ 

mm%>ft(0W)Z<Dmmznj£-? s <t ? k lt^/-c 0 -rft 

fr-ts, 7^-A^g^l6Mifa*^tv^^^i:{i, Hi? 
[0 0 0 3] 

nn^o LfrLft#e>. $jEffi©»&-pt4, 7*— ;i/ 

[0 0 0 4] »oT, C©f8H!©gWfd\ ffiJjtf'J^©^ 

o ©fe*n*'>* < u «»®«© ! MJ©i6Jii*5e£-r5 

[0 0 0 5] 

cwH*#8w*fc#©3^M i comm. \t> 



sail ©tamest* fiPtfamtcM-rsffiifflr^x-re 
f^fctam-rsstz©**^®^ bi, SB2 43«tr;ai 

3 © L S V Mi * * ft ^ft S L * V i: , 

$ 1 ©^ai¥@tc J; Dt£HJ£ftfc7 U-i»fflH»*'>ft 

< fcfcsii *3j;o : m2©Lt</Hfii: ; e-n ; e*nj:bK-r§m 

l*s«fctfSI2©J£«¥KJ:, a2©«tti¥Iftf!:J:D8WJ 
£ftfc£P^7*x^ex^£g?3©L£vMI^tb«&ir^ 
m3©J±^©i:, S8l> S2«5<ktfa3©Jt«¥g*© 

ttmsmftwife-sns ap#H«©»#©gifc£'>ft< t 
1 3 ® K-e^-r » * * 9 x * »3£-r S ¥S i: ft * c 

[0 0 0 6] fflUJSE 5 ©f8W«\ A*H^ffi^©gP^-iii 
"t^gf 2©&tB©X-r>y:7 , i:, Si, ^2fc<ttj ; ^3© 

L#vMa* j tft j e f ft«£ i rs*7 , v7*fc* ^i©^aix 

■r -y «fc 9 tttil S ftfc 7 b- AHSS#**J>ft < 4: fe ^ 

^2©^mXT--y7 P ti:i;t)^tB^tlfc^K7'i"f-i' 
e^-f ^^©LtvMfifcJttSrrS^vT'i:, Jt«fc 

a*'>ft < £ *• 3 ©B-e^-rib # * 5 x^^-r xf 

«y:/fc^SftSCfc*1$tti:*3»*W£#ST?fc3o 
[0 0 0 7] tt«3S6©»Wti» A*iSflMS^&j£aE 

#H*©ffliatteHfSX*H<IMS#©a»©a i ©h 

(Dmwwm 3 ©HSR*raHRf ssi 3 ©f f -^ajR¥S 
m©x-*aw?#a-eaft£ftfc«»©si§i© 

©■JR«r^"T*ffi^«¥Si:, ^2 0f-^IS¥ 

mx*M$iz>nrcW.$k<Dm2<Dmmicm-3^T, ^m?? 
2E««ja^!ft-r*fe«>©^Ea»¥afc*^L, 

Z^XZBtitrztcibcDmZWmZ. «IS©m3©H 
aSj^BftSSMJ-IHWteBB-rs^ U-AIBS»«r«Hl-r* 

^&&tb-rssf?2©i£di¥is£, $u ^2*5*^3 
©L#vMfi*^n^nfg^-r§L#vHa?g±¥isi:, m 
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[0 0 0 8] co^Tii, 7U-AfSi»ia7^ 
Ntff^ (0i*.fcW>f-*-3 -y^l^vO £©W73*# 

s c src 3K»w±©»£©efi*fUJM-r3©-e* ft 

^fiJ^cO^fca-^VTli^a^f 5 ^ »/»©2 
[0 0 0 9] 

^rmm^mLxmm-r^o 01*5^0*02^ ceo 

•5, HiK*-rsi5»fcBi2jc^-rai5»fc*wju:«iK* 

[ooio] mmm i ©wtfaMj-fcoi^TSMH-rso 
atjds? i ^ 5>©atjt-v i?*)i<mmmm$f ? 

|all&2f«:«f&SftSo — fllfcLT, Aft-rw >>'£/MlHS* 
14, H3K^t 5 0ffl©MJR#»S£JSfci£ffl'*"5*v 

3ti, t-i, t, t + i tf^rawc^-rs3 7^- 

^KtO^HWtcra— tt&0>Mfc£a*L-rv>«. 03^© 

So 

[ooi i] n#ffflt- ico7-r-;i/K-e«, i^mwtca 
y^I«??n5 0 ra«fc, B#K t + l ©7^-;l/HT 

rat) <D7*— ;i/KT(i, B$rawtca^-r^4 7-Y>© 
^n^n^ &*fjE5-r stas© 5<@©* >y y^aw^n 

tt, t - 1 *5«fctf t + 1 <D7 4— )V F<D$y-?t&, £ 
[0 0 12] ^-y7T«a5@Bl2fcJ*LT^-r^-5«y^U 



>->*DR^aHUiiS3, 7b-APIi»F r G^tiblH]KS 4 
fccfc^ra^BHS Gsum «WJI§IIS5*<SBK*nSo 94 
•f \ -y * R ttffllslfg 3 left LTJ±&g§ 6 ^fifig 

Sti, •y^y^DRirL^Witt h4^Jt8 

?n§o 71/-AHMF r GtfWUHlK4K:»LTJttSE 
mi, 8, 9«?n5o Jt*MH7Ttt» 94i~^y 
irU^DRkL^St h 1 fc^JtRStt, Jt«»8 
fc.fctfQ-ptt, + 5 -y^lxy^DRfcLtWIt h 

[0 0 13] Jt8S86. 7, 8, 9tt, XtiW^L^ 
lo:^*?^^ "l" ©tftfj*$S£U 
fc, "0" ©tiS73^f§^-rSo mtfF rG^thl ©P# 
fctt, J£i&§§7©tii7WT' FrG<thl© 
Bf(C&, -f-cDm^^"0" i:ftSo ^ra^BHSGsum 
HiS5KJ*LTtt, L£vMfeB8£8Pl 2*<88tt£ft3„ 
L#vM»f££SPl 2tcov^T»i»iE"r5o 

[0 0 14] Wt5 7 ^U^v'D Rti, ^rar^^-T 
e-r-f©— flJ-e&So £-y:/#£^[H]S8 2fre>©5 Offl© 
2 <y :/©HJlS«©Sb*:«M A X fcR/JMBM I N <DMtf9 
'ft^'^^DRt^n^ -Tftt>^> DR = MA 
X-MINT-2d£o Lt^It h4B, ^-f-f^y^l' 
>v>D R©A*££¥iJ^t"Sfci6©t>©T?£So 

[0 0 15] 7l/-Arii»FrGli, t-l©7i*- 
;1/K© 1 5m<D$ yycomMmcD^n^tib. t + 1 © 
71-— ;l/F©^ra^|Hl— 1 5{S©^-yy©Hm 
{fit©M^%5t<J6, jRSofcl 5iB07U-iffl!i»* 

A^V^I5ii\ T'U-Ara©K#^A^</^fc©tfiJ^*n 

So 

[0 0 1 6] ^^/B2S Gsum fi, t - 1 ©7-f — ;UK 
©^ra^JBESG (t-i) , t©7-r— ;l/K©^ra^JBE 
SGt> t + 1 ©7^- ;l/K©^ra43BBS G (t + 1) 

©^•ttffi-efeSo dne©^ra^iiet, ^-f^^-y^u 

7^-;UK©£R8436E&±, Jtn^noiiijRfcWSlljRi: 

©g»©«W«**i6, Jg4J>©«S*r«*^«- 

So 0H^.tf t - l ©7-r— /PKtcfev^T, fe±=i— 7"— 

©is^©^-&-(?{4, *<DM:T(Dmmtftw<ommtt>m 
is *j «t c^k^t? [p] *3 s ^® m t omtomwttw z 

nSo ■?■ LTs 1 5ffl©HJRKH-r*SMHB«r^ti-r* 
CfctioTs t - 1 ;I/K©SM43BBS G (t 

-1) #!*46?>ftSo ftH©7^-^K©^ra43SBS G t 

*5«tt;sG (t + i) t,ra«ki*4i>6tiSo 

[0 0 17] tb«5fg6fcJ;t;7©tb7J^7>Fy-F 1 
0IC«?n, 7>Ky-M 0©tU7]L V3*^#^ 
5XMJi*3£»l UC«i»e*n*. J:b«5St§8©(±l73L V 
2 D'hbKg§ 9 ©til 73 L V 3 ^ 5 7> M J 
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i i icmi&znzo M J 1 Ht, LVl, LV 

2, LV3*SWot2e7h©lt^77,MJ*tli 
1lt&o if^7XM J It, 0, 1, 2, 3<D{fi£i:9 

Kt^^xo^?>i!i#^^x3{c[6j^oT, &@ 

[0 0 1 8] it^7XM J 1 1 TfBO&ft 

tW^I 3lCtiitl-?2>o EI4«, LVl, L V 2 , LV 

[0 0 193 idt^7XM J =3 
FrG^thl, flODR^ t h 4 (L V 3 ="1" ) 
ft^^XMJ =2 

F r G S t h 2 ( L V 2 ="1" ) , J.O L V 3 ="0" 
K)$^57.M J = 1 

FrG^th3 (LVl ="1" ) , lOLV3="0" , 

L V 2 ="0" 

ifct^XO 

±IBW^ (LV3 = LV2 = LV1 ="0" ) 

Gsum <D±Z-$lC'l£-3T^it-?%L%^mt h 1, th 
2, t h 3£5g3rr3o &L^Wi©^L©tt7j#3fci 
T'ifc&tf, £Rg£jBES Gsum < &3fCfi£-3T&L 

hL t h 2*3ctC/t h 3tf±.j&Lrckm%$7 , 8, 9 

(c^LT^n^n^^n. 7]s-i±rsmftF r Gtit 

[0 0 2 0] L#vMiI t h 1 Zfciblc, £RB£j 

BH S G sura tiW&ZnZ>%.mW£®& 2 1 te^tfERSfi 
fitgf U^IUgg 2 2 KP^fiJ^IUSS 2 1 ©aj^CttJSL- 

lelSS2 2<DtHtlt* ; £V 2 3 fr£><D/^*— ZZ^fW. 
oTL^vMit h 1 t h 1 S+»EIe]SS 2 4 £tf 

iS{te>nTV^?> 0 0 5{C^-r ^FiS^JlBS Gsum 

©AO, AK A 2. A 3 ~Ctf&WI£ <tot> 4fI©E 
Hl^Sns. 3*OEH (A0-A1) (Al-A 
2) (A2-A3) 14, SV^C^Hz-'Wfc^tlSo * 
ft, S Gsum > A 3«±©EIH-£t±> Lt^ffithK 
t h 2, t h 3©ffl*Hfifl]L;fct>©i:;*tt*. KIHIW^ 

ieiss2 i tiot, 4<@oizra(DF l 9© i o©Era*^s 

[0 0 2 1] ^ffl^SES Gsura CDfiiA 0~A 3fC 

^n^TltttJ&^SL.^WIU^/l'B 10, B 1 1, B 
1 2, B 1 3tf*!3£Sft, cnSO^Wt'J 2 3 
*^H3j]?n5c tWAff EBB (AO- A 1) <Om-aT' 
tt, M/l'BlO^O'Bl 1 ft^t'J 2 3^8 Lt</^ 
fflItSH]ifS2 4(c^tLT(±Jtl^n?> 0 S^cD&EUBcD't' 



t, lsvmiu h i *»4ts. mz-imm (ao-a 

l) rtOffiBTte, JtoffiWcjSUfcflHRfcU'^rt'B l 
Ofccfcl/B l lKJtUT^n^njRKU S»^*An 

[0 0 2 2] L*^«t h 2*SS^f EfHfiJ 
?MS3 1 , EHF«9{ail*iJ^lHlSS3 2, **»J 3 3*5cfc 
tfSHSl3I8 3 4*^Ktt&n*o L#V>ffit h 3*«£"r 
ZtctblC KIBJWJSIhIK 4 1, £Mn(&(l¥iJ£lslB4 
2, 4 3*5<£t>*f+»:iH]S&4 4^f§tf£ft& 0 Ctl 

Ith2ICW;l/B20, B2 1, B 2 2, B2 3# 
tgJSW^n, 4 LtvMBt h 3fflcD^;l/ 

B3 0, B3K B3 2, B 3 3 tlt^S. 
[0 0 2 3] BUK^tilSKAoT. ±MLfc<fc5fe: 

<«Ctm«. *-y:/#fig[e]gS5 2(4, AtimZ 
^75X£, ^-Oa®IHS§5 3ft^© 1 ^'OHij©®!)^ 
^7Xt> 7-f- ;l/H5I5S@IS5 4^e>© 1 7*— /l/F 
BU©»£^Xi:, 7-f-;I/KiiffilHlJ»5 4*«fetf5-f 

[0 0 2 4] 06 £8&¥iJ5£©*t#ii: LT©ft@^ 

as^ p o zmn^j vt m-y ■< k^© 
i^-r>± (-iH7^y) fc, mn^-fy^o^m^} 

IC 1 ■7-Y>±©BU7'f-;l'F©7-l'> (-2 6 3H7^ 
» JEfr^-O.fcOffilHIWte 1 7-Y>TO«J7-f — 
yl/FcD^-r^ (-2 6 2 H7-Y» i:*^ShT^S. 
[0 0 2 5] a@^P 0 fcMtt^f«:«»>J-r*» - 1 H 
7^>±©^77*P K -2 6 3 H7-r>±C^77'P 
a*WJR*n*o i'yyPaOfc&O^'yy'PbjifliR 
^-y^P 1 £9— 0<D$vZf*mi£ LttftO 

t) -OCO ^ -y ^^fR«" L fcfe{|ij© ?77*P2 ^IJ?jn 
3„ ai^?7 7*P 0OT{R"J©teK(cWLTiEfeCD^ 

-y^p c*<3as?sn*. en*. o icmm-£nrc$y7%i. 

(i> iTT l OfH^ffi-r^x, 
[0 0 2 6] * «y r»!RiaiS 5 2tt, meiCTr^tl^ 

-if^a^-TSo 0 7t4, F©«»a**- FT'iS 
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[0 0 2 7] fife^ffiftt-KO^tt, ;I/Krtffl 

U-AMffllO«^"Ptt> P 0*3J;t>*P a O^-y^'*^ 
ffl^flSo gfc$$lt&^— K3T(4, 7-f-/l/KM 
(DiM-glClZs P0, PI, P2, P 3<D5m(D$v7tf 

iffl^n, 7U-i*wiiaa©»&K:«, po, pi, p 

2, P3, Pb, PcC9flO*'!/y*lfflSft5. 

5 2fr5>(4, ^-KtcjSDTSJR^n^:/©®^?^ 

xtf^xmcm^snSo wir^^xaoffla^*^ 

5 6(CcJ;oT#>7y h£n, »?^7X2©IW 
5 7(CckoT#'7>'h£n, Kj^^XlcDffl 

6, 5 7, 5 8©*ft^ft©**>hffi#Jttt»5 9» 

6 0,61 fC^KSStlSo 

[0 0 2 9] J£«8g5 9(4, ft^y* 5 6 (C <fc 0 #>7> 

6 1IJ, rt^V* 5 8{C<tO*^>h^n/c:»)$^^X 
l<0ffil»*L#V»ffithrltJt«-rS o Jt«IB5 9» 6 
0, 6 1(4, *n^ft#£>hffistfL#vM»W±<DB* 
tc"l" -e&9> ^?T*&VMI#(C"0" T?feStt«tfJ*CD 

3, CD 2, CD l*»*-rSo Jt«E«5 9, 6 0, 6 
1 CD^tX^tlOttl^C D 3. CD 2, CD1«^7 
XMD&3£g|56 Zt^nS. K#^X&^gfl6 2 
14, hb«m^jCD3, CD 2, CDl^W^Tll? 

[0 0 3 0] 0814, ■Nr*7*tt^f»6 2C0^^Xj* 
^cDfia^^-To C D 3 ="1" MD = 3t 

l*^7Xtf9!SSnS, CD3="0", CD2="1" 
MD = 2i:iti'7X^^n§ 0 CD 
3 ="0" , C D 2 ="0" , C D 1 ="1" OW^Tfi, M 
D= 1 tfi^^Xtf&^nSo CD3="0", CD 
2="0" , CD 1 ="0" 0D«-&T*{4, MD = 0tK)i^ 
7XA^?n5. CO<t9(C^tlf;2e7 h<D» 
#*7>XMDtffcti;fr2ftSo LfcvMBthrU thr2, thr3 

t4, ^n^nawcKjtsttfcHJSttTfcSo 
[0031] y^h^xr-pff^w^o^RSHfJ^oai 

llfi'7XM J tff&^nfc^C, XfyT'STlEfc 
•y^S T3T'(4, »**5X3©ffl»#L#l/M»thr3Jit 



(C&^T, MD = 3 £ilj#^7X#j&££nSo 
[0 0 3 2] »|#*7X3®ffl»a<LSvMIthr3W±T* 
&V^, Xf'y7°S T 5 (CfcVT, Ut^7X2 0« 

(4, Xf 7^S T 6 (CiSV'T, MD = 2^1t^7Xtf 

3t£sni>. 7 7s t 5og*^t*smf, x 

S T 8 (Ci5t/">T, MD=lta^7 7XtfftS?n5o 
Xf'y/'S T 7 ©ttS^S^-efetlff , MD = 0t^ 

[0033] ±MLtc<i<Dfzwfc£z®2wmmw&, 

ffltsefc^tSo c<DHfWI*t£»l*H«\ SD 
(Standard Definition ) {f^A^ft, HD (High 
Definition ) <S^*ffi*-T* t.©T*S 0 HD 
B***l«'r5«^ ^-TSHDH^Oifi^CfeS, 
S DHjR£*5*$MMU ^n^tlO^X^tC^i)^ 
»«**HKJ: +>WW$% £tT\ «fc OHfitfCjfi^H D 
Hf8£:f#s&©-e;fcSo 010(4, c©«fc?*¥&»c«t 

[0 0 3 4] 01 0(C*5l^T, A7J S Dft^f (5 2 5 i 

mm) &mi<D*v?mm®&i o 1, i2o^77 i i 

tt@gg 1 0 3 fe«ttfm 3 ©? >y y^WlelSS 1 0 4 
JtvSo m«>*v:7 r 3B*?l§IBl 0 1(4, ^ffl'Jtc^ffl-T 
SSDliiS (fi?7 7t»t§) *IKt5601?* 
5o ^©^-y^illRlHlSS 1 0 3(4, M1"?.HDII 

<Dmm<D s DHJtsoix^i^^/^*— xcj^jK-r** 

7X»Stc®Mt5SDii (^^^X^>y-/i:^-r 
S) fc&SWSfcO-e&So msO^^y^jS^lHlSSl 0 
4(4, ^filc-rSHDiiJROjfiftf^SDHJRKStJVTft 

X2-y Wt§feOT'$«c 

[0035] m\<ozvTmwm& i o i (ctosiiiR^ 
nrz^mz -y ^«^siJrHPmss i o 2 (c«*&$n 

So a*2©**y:71HR|I|Kl 0 3 (C <fc !>Si«2ftfc£IW 
*^X*y:/#£|ig*vX*fctii[eI8gl 0 5(c#t^$n 

So sus^xi&ajisis&i 05(4, 7 

s„ tftmsftfcsifflj'^xa^^x^jsigei 0 7(c& 

fcZtlZo &3<D*v'?m?gm%> \ 0 4(c£t)jIliR£tt 
/-cK^^vX^-yy^iflt^vX^tBlHlSS l 0 6(c«*& 

$ns 0 K^^^x^aiiissi 0 6(4, ©it^xsr^ 
ttj-TSo ^ttj^nfci)!j^^7X*^7x^fi)ciHissi 07 

7X*5«fet>*i!it^7X^^*n, §w^7X3- 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To accurately discriminate the motion of a partial image 
of an image signal and to convert the image signal into a signal with a different 



scanning line structure by using motion discrimination for a class. 
SOLUTION: An inter-frame difference FrG detected with respect to a partial image of 
an input image is respectively compared with thresholds th1, th2 f th3. A dynamic 
range DR as a space activity of the partial image is detected and compared with a 
threshold th4. The thresholds th1, th2, th3 are generated from a space gradient Gsum. 
The comparison result is processed by a class decision section 11 of an AND gate 10 
and motion classes MD of 4 stages is decided. Furthermore, a motion class MD is 
decided through majority decision to generate a final motion class MJ. 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A motion determining device which detects a motion about a part image of an 
input picture signal, comprising: 

The 1st detection means that detects inter-frame difference about a part image. 
The 2nd detection means that detects a space activity about the above-mentioned 
part image. 

A threshold generating means which generates the 1st, 2nd, and 3rd thresholds, 
respectively. 

The 1st and the 2nd comparison means, [ at least / the 1st and 2nd thresholds of the 
above / respectively / difference / which was detected by a detection means of the 
above 1st / inter-frame ] A means to determine a motion class which a comparison 
result of the 3rd [ the 3rd threshold of the above / activity / which was detected by a 
detection means of the above 2nd / space ] comparison means and the above 1st, 2nd, 
and 3rd comparison means is supplied, and shows a grade of a motion of the 
above-mentioned part image by a three-stage at least. 

[Claim 2]In claim 1, a means to determine the above-mentioned motion class, From 



the 3rd threshold of the above, the above-mentioned inter-frame difference is larger 
than the 1 st threshold of the above, and, in size, the above-mentioned space activity 
comes, and sometimes, A motion class is determined as the 1st motion class, and it is 
not the 1st class of the above, A motion determining device determining a motion 
class as the 2nd motion class when the above-mentioned inter-frame difference is 
larger than the 2nd threshold of the above, and determining a motion class as the 3rd 
motion class when it is not the 1 st and 2nd classes of the above. 
[Claim 3]A motion determining device, wherein the above-mentioned threshold 
generating means generates the 1st, 2nd, and 3rd thresholds that change with space 
activities accommodative in claim 1. 

[Claim 4]A motion determining device processing a majority decision to a motion class 
determined by a means to determine the above-mentioned motion class, in claim 1. 
[Claim 5]A motion judging method characterized by comprising the following of 
detecting a motion about a part image of an input picture signal. 
A step of the 1st detection that detects inter-frame difference about a part image. 
A step of the 2nd detection that detects a space activity about the above-mentioned 
part image. 

A step which generates the 1 st, 2nd, and 3rd thresholds, respectively. 
A step [ at least / the 1 st and 2nd thresholds of the above / respectively / difference 
/ which was detected by the 1st detecting step of the above / inter-frame ], A step 
[ the 3rd threshold of the above / activity / which was detected by the 2nd detecting 
step of the above / space ], and a step which determines a motion class which a 
comparison result obtained by the above-mentioned comparison is supplied, and 
shows a grade of a motion of the above-mentioned part image by a three-stage at 
least. 

[Claim 6]In an image information converter in which several output image signals with 
which scanning line structures differ from an input picture signal were formed, The 1st 
data selection means that chooses two or more 1st pixels of an input picture signal 
located around a pixel which should generate an output image signal, The 2nd data 
selection means that chooses two or more 2nd pixels of an input picture signal located 
around a pixel which should generate an output image signal, The 3rd data selection 
means that chooses two or more 3rd pixels of an input picture signal located around a 
pixel which should generate an output image signal, With a memory means which 
memorizes an estimate equation coefficient acquired beforehand, two or more 1st 
pixels selected by the 1st data selection means of the above, and a linear estimating 
equation of the above-mentioned estimate equation coefficient. Based on two or 
more 2nd pixels selected by signal generating means which generates a pixel of an 
output image signal, and the 2nd data selection means of the above, Based on two or 
more 3rd pixels that formed a space class and were chosen by the 3rd data selection 



means of the above, It has a class determination means to supply the 
above-mentioned estimate equation coefficient to the above-mentioned signal 
generating means corresponding to class information which formed a motion class and 
unified the above-mentioned space class and the above-mentioned motion class, and 
a scanning conversion means for changing into scanning line structure where it was 
connected to the above-mentioned signal generating means, and an resolution picture 
was specified. A motion judgment part for forming the above-mentioned motion class, 
The 1st detection means that detects inter-frame difference about a part image 
which consists of two or more 3rd pixels of the above, The 2nd detection means that 
detects a space activity about the above-mentioned part image, A threshold 
generating means which generates the 1 st, 2nd, and 3rd thresholds, respectively, The 
1st and the 2nd comparison means, [ at least / the 1st and 2nd thresholds of the 
above / respectively / difference / which was detected by a detection means of the 
above 1st / inter-frame ] The 3rd [ the 3rd threshold of the above / activity / which 
was detected by a detection means of the above 2nd / space ] comparison means, An 
image information converter consisting of a means to determine a motion class which 
a comparison result of the above 1st, 2nd, and 3rd comparison means is supplied, and 
shows a grade of a motion of the above-mentioned part image by a three-stage at 
least. 

[Claim 7]An image information converter forming a progressive method output image 
signal from an INTARESU method input picture signal in claim 6. 

[Claim 8]An image information converter generating an output image signal twice the 
pixel number of the above-mentioned input picture signal still more horizontally in 
claim 6. 

[Claim 9]An image information converter calculating the above-mentioned prediction 
coefficient by study beforehand for every above-mentioned class information in claim 
6 so that an error of a generated value and a true value of the above-mentioned pixel 
may be made into the minimum, when the above-mentioned linear estimating equation 
generates a pixel of an output image signal. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the motion determining device, its 

method, and pixel information inverter of a picture signal. 

[0002] 

[Description of the Prior Art]In image processing, such as an image signal converter 



which changes an input digital image signal into a different scanning line structure, and 
high efficiency coding which compresses a digital image signal, the motion judging 
which judges stillness of the attention portion of a picture and a motion is used. He 
asks for the sum of the absolute value of inter-frame difference about an image region 
(for example, block which subdivided the picture of one frame), and was trying to judge 
the existence of a motion of an image region by the size of the sum of an absolute 
value in the conventional motion determining device. That is, when the absolute value 
sum of inter-frame difference was large, it was decided at the image region that a 
motion would be ****, and when this is small, it is decided that it will be stillness. 
[0003] 

[Problem(s) to be Solved by the Invention] Since the conventional motion judgings 
were stillness and two steps of judgments of a motion, there was a problem on which it 
is a boundary with the portion which moved with the portion which performed 
processing to a still picture, and performed processing to a picture, and the difference 
of image quality is conspicuous. The judgment only using inter-frame difference has 
fear of the mistaken judgment. That is, conversely, even when inter-frame difference 
is small, if there is no activity in the field, it may be close [ if the activity in the field is 
large even when inter-frame difference is large, it may be close to a still picture 
actually, and ] to an animation actually. The gradient method is known as the motion 
judging method using the relation between inter-frame difference and the activity in 
the field being linearity. However, in the case of a gradient method, according to the 
size of the activity in the field, there is a problem which cannot give pliability, such as 
making a motion judging easy. 

[0004]Therefore, the purpose of this invention lessens fear of the error of a motion 
judging, and there is in providing the motion determining device which can generate 
two or more steps of decision results, its method, and an image information converter. 
[0005] 

[Means for Solving the Problem]In a motion determining device with which an 
invention of claim 1 detects a motion about a part image of an input picture signal, The 
2nd detection means that detects a space activity about the 1st detection means that 
detects inter-frame difference about a part image, and a part image, A threshold 
generating means which generates the 1st, 2nd, and 3rd thresholds, respectively, The 
1st and the 2nd comparison means, [ at least / the 1st and 2nd thresholds / 
respectively / difference / which was detected by the 1st detection means / 
inter-frame ] The 3rd [ the 3rd threshold / activity / which was detected by the 2nd 
detection means / space ] comparison means, It is a motion determining device 
consisting of a means to determine a motion class which a comparison result of the 
1st, 2nd, and 3rd comparison means is supplied, and shows a grade of a motion of a 
part image by a three-stage at least. 

[0006]In a motion judging method that an invention of claim 5 detects a motion about 



a part image of an input picture signal, A step of the 1st detection that detects 
inter-frame difference about a part image, A step of the 2nd detection that detects a 
space activity about a part image, A step which generates the 1st, 2nd, and 3rd 
thresholds, respectively, and a step [ at least / the 1st and 2nd thresholds / 
respectively / difference / which was detected by the 1st detecting step / 
inter-frame ], It is the motion judging method consisting of a step [ the 3rd threshold / 
activity / which was detected by the 2nd detecting step / space ], and a step which 
determines a motion class which a comparison result obtained by comparison is 
supplied and shows a grade of a motion of a part image by a three-stage at least. 
[0007]In an image information converter with which an invention of claim 6 formed 
several output image signals with which scanning line structures differ from an input 
picture signal. The 1st data selection means that chooses two or more 1st pixels of an 
input picture signal located around a pixel which should generate an output image 
signal, The 2nd data selection means that chooses two or more 2nd pixels of an input 
picture signal located around a pixel which should generate an output image signal, 
The 3rd data selection means that chooses two or more 3rd pixels of an input picture 
signal located around a pixel which should generate an output image signal, With a 
memory means which memorizes an estimate equation coefficient acquired 
beforehand, two or more 1st pixels selected by the 1st data selection means, and a 
linear estimating equation of an estimate equation coefficient. Based on two or more 
2nd pixels selected by signal generating means which generates a pixel of an output 
image signal, and the 2nd data selection means, Based on two or more 3rd pixels that 
formed a space class and were chosen by the 3rd data selection means, It has a class 
determination means to supply an estimate equation coefficient to a signal generating 
means corresponding to class information which formed a motion class, moved with a 
space class, and unified a class, and a scanning conversion means for changing into 
scanning line structure where it was connected to a signal generating means and an 
resolution picture was specified, 1st detection means by which a motion judgment part 
for forming a motion class detects inter-frame difference about a part image which 
consists of two or more 3rd pixels, The 2nd detection means that detects a space 
activity about a part image, A threshold generating means which generates the 1st, 
2nd, and 3rd thresholds, respectively, The 1 st and the 2nd comparison means, [ at 
least / the 1st and 2nd thresholds / respectively / difference / which was detected 
by the 1st detection means / inter-frame ] The 3rd [ the 3rd threshold / activity / 
which was detected by the 2nd detection means / space ] comparison means, It is an 
image information converter consisting of a means to determine a motion class which 
a comparison result of the 1st, 2nd, and 3rd comparison means is supplied, and shows 
a grade of a motion of a part image by a three-stage at least. 

[0008]In this invention, since it moves and judges with reference to both inter-frame 
difference and a space activity (for example, dynamic range), it can judge by moving 



more correctly as compared with using only inter-frame difference. Since a grade of a 
motion more than a three-stage is distinguished, if image processing is performed 
based on a result of a motion judging, as compared with two steps of motion judgings 
of **/**, it will become possible to obtain a more natural result. 
[0009] 

[Embodiment of the Invention] Hereafter, one embodiment of this invention is 
described with reference to drawings. Drawing 1 and drawing 2 show the composition 
of one embodiment of this invention. The composition of drawing 1 is a portion which 
generates the input digital image signal lost-motion class MJ, and drawing 2 is a 
portion which generates final motion class MD by a majority decision from the motion 
class MJ. That is, one embodiment is constituted by connecting in series the portion 
shown in drawing 1 , and the portion shown in drawing 2 . 

[0010]The component part of drawing 1 is explained first. The input digital image signal 
from the input terminal 1 is supplied to the tap construction circuit 2. As an example, 
an input digital image signal is an INTARESU signal, it is chosen as a tap which 50 
pixels shown in drawing 3 move, and is used for a judgment, and the selected tap is 
outputted in the tap construction circuit 2. Drawing 3 shows the picture of identical 
parts spatially [ the 3 fields which follow t-1, t, and t+1 in time ]. It shows the pixel 
obtained that the dot in drawing 3 is sampled with predetermined frequency. For 
example, 1 pixel is 8 bits in luminance value. 

[001 1]In the field of the time t-1, five taps of a position corresponding from each of 
three lines which continues in time are chosen. Similarly, in the field of the time t+1 , 
five taps of a position corresponding from each of three lines which continues in time 
are chosen. The spatial position of the tap of these fields is the same. In the field of 
the present (time t), five taps of a position corresponding from each of four lines 
which continues in time are chosen. Since it is an INTARESU method, these four lines 
of one line are spatially shifted from the tap of the field of t-1 and t+1. And in drawing 
3, the position shown by x is an attention point, and the motion judging about this 
attention point is made. 

[0012]The dynamic range DR detector circuit 3, the inter-frame difference FrG 
detector circuit 4, and the space inclination SGsum detector circuit 5 are connected 
to the tap construction circuit 2. The comparator 6 is connected to the dynamic range 
DR detector circuit 3, and the dynamic range DR is compared with threshold th4. The 
comparators 7, 8, and 9 are connected to the inter-frame difference FrG detector 
circuit 4. The dynamic range DR and threshold th1 are compared by the comparator 7, 
and the dynamic range DR and the thresholds th2 and th3 are compared by the 
comparators 8 and 9, respectively. 

[0013]When an input value is larger than a threshold, the comparators 6, 7, 8, and 9 
generate the output of "1", and when that is not right, they generate the output of 
"0." For example, at the time of FrG>=th1, the output of the comparator 7 is set to 



"1 " and the output is set to "0" at the time of FrG<th1 . The threshold generating part 
12 is connected to the space inclination SGsum detector circuit 5. The threshold 
generating part 12 is mentioned later. 

[0014]The dynamic range DR is an example of a space activity. Let the difference of 
the maximum MAX of the pixel value of 50 taps from the tap construction circuit 2, 
and the minimum MIN be the dynamic range DR. That is, it is DR=MAX-MIN. Threshold 
th4 is for judging the size of the dynamic range DR. 

[0015]The inter-frame difference FrG Each of the pixel value of 15 taps of the field of 
t-1, It asks for difference with the pixel value of 15 taps of the same position spatially 
[ the field of t+1 ] ? 15 inter-frame difference which was able to be found is changed 
into an absolute value, and it is the value which totaled the absolute value of 
inter-frame difference further. Generally, an inter-frame motion is judged to be a large 
thing, so that the inter-frame difference FrG is large. 

[0016]The space inclination SGsum is the total value of the space inclination SG (t-1) 
of the field of t-1, the space inclination SGt of the field oft, and the space inclination 
SG (t+1) of the field of t+1. These space inclination as well as the dynamic range DR is 
among the space activities. The space inclination of each field is the value which 
calculated the absolute value of the difference of each pixel and adjacent pixel, and 
totaled the absolute value of difference. For example, in the field of t-1, the pixel of 
the right under and a right-hand side pixel are adjacent pixels, and, in the case of the 
pixel of an upper left corner, the difference of its pixel value and the pixel value of 
each adjacent pixel is calculated. Similarly, a difference value with a perpendicular 
direction and the adjacent pixel which can be set horizontally is calculated also about 
other pixels. And the space inclination SG (t-1) of the field of t-1 is searched for by 
totaling the difference value about 15 pixels. The space inclination SGt and SG (t+1) 
of other fields is searched for similarly. 

[0017]The output of the comparators 6 and 7 is supplied to AND gate 10, output LV3 
of AND gate 10 moves and the class MJ deciding part 1 1 is supplied. Output LV2 of 
the comparator 8 and output LV3 of the comparator 9 move, and the class MJ 
deciding part 1 1 is supplied. The MJ deciding part 1 1 receives LV1 , LV2, and LV3, and 
outputs the 2-bit motion class MJ. The motion class MJ can take the value of 0, 1, 2, 
and 3. A motion of an attention point expresses a large thing toward the motion class 
0 lost-motion class 3. 

[0018]The motion class MJ deciding part 11 moves by the following conditions, 
determines the class MJ, and outputs the motion class MJ to the output terminal 13. 
Drawing 4 shows the logic in the case of determining LV1 , LV2, and LV3 lost-motion 
class MJ. 

[0019]Motion class MJ=3FrG>=th1 and DR>=th4 (LV3="1") 

motion class MJ=2FrG>=th2 (LV2="1") and LV3= — "0" — motion class 
MJ=1FrG>=th3 (LV1="1") and LV3= — except (LV3=LV2=LV1="0") "0" and the 



LV2="0" motion class 0 above 

The threshold generating part 12 generates threshold th1 which changes according to 
the size of the space inclination SGsum, th2, and th3, as shown in drawing 5 . Although 
the method of change of each threshold is independent, it has the tendency for each 
threshold to also become large as the space inclination SGsum becomes large. It is 
supplied to the comparators 7, 8, and 9 which threshold th1 generated, th2, and th3 
mentioned above, respectively, and is compared with the inter-frame difference FrG. 
As it shows to drawing 5 according to the conditions mentioned above, four kinds of 
motion classes MJ are determined. 

[0020]The section judgment circuit 21 to which the space inclination SGsum is 
supplied since threshold th1 is generated, and the position decision circuit 22 within 
the section, th1 calculation circuit 24 which receives the parameter from the memory 
23 which outputs the parameter corresponding to the output of the section judgment 
circuit 21, and the output and the memory 23 of the position decision circuit 22 within 
the section, and generates threshold th1 is formed. The four sections are prescribed 
by the value shown by AO of the space inclination SGsum, A1, A2, and A3 as shown in 
drawing 5 . Let mutually the three sections (A0-A1) (A1-A2) (A2-A3) be equal width. 
The value of threshold th1, th2 t and th3 should be saturated with the section more 
than SGsum >A3. One of the four sections is determined by the section judgment 
circuit 21. 

[0021]The value AO of the space inclination SGsum - the threshold level B10 
corresponding to A3 with each, B1 1, B12, and B13 are specified, and these levels are 
outputted from the memory 23. For example, in the section's (A0-A1) case, the levels 
B10 and B1 1 are outputted from the memory 23 to the threshold calculation circuit 24. 
The inside of each three section, it is uniformly divided into 64. The position decision 
circuit 22 within the section determines the position within the section. If the position 
within the section is determined, the threshold calculation circuit 24 will generate 
threshold th1 by linear interpolation. For example, in the position within the section 
(A0-A1), threshold th1 is obtained by carrying out the multiplication of the coefficient 
according to the position to the levels B10 and B11, respectively, and adding a 
multiplication result. 

[0022]Since threshold th2 is generated, the section judgment circuit 31, the position 
decision circuit 32 within the section, the memory 33, and the calculation circuit 34 
are formed. Since threshold th3 is generated, the section judgment circuit 41, the 
position decision circuit 42 within the section, the memory 43, and the calculation 
circuit 44 are formed. These composition operates like the composition for generating 
threshold th1 mentioned above. However, the level B20 for threshold th2, B21, B22, 
and B23 are stored in the memory 34, and the level B30 for threshold th3, B31, B32, 
and B33 are stored in the memory 44. 

[0023]The composition shown in drawing 2 performs majority decision processing to 



the motion class M J determined that it mentioned above by the composition shown in 
drawing 1 . This majority decision processing is performed in order [ which removed the 
isolated point of the motion class and was adjusted to the nearby motion class ] to 
carry out a motion class. The breakdown in an outputted image can be lessened by 
adding majority decision processing. The tap construction circuit 52 An input motion 
class and the motion class in front of [ of the line delay circuit 53 ] one line, It is the 
previous field formed by passing along a motion class, and the field delay circuit 54 
and the line delay circuit 55 in front of 1 field from the field delay circuit 54, and the 
tap for a majority decision is built from the motion class in front of one line. 
[0024] Drawing 6 shows an example of two or more taps located near the attention 
point PO as an object of a majority decision. That is, each tap supports the position 
(refer to drawing 3 ) of the attention point to the pixel of an input digital image signal. 
On the current line where the attention point PO exists, and one line of an identical 
field (-1H line), The line (-262H line) of the previous field under one line is shown more 
nearly spatially than the line (-263H line) of the previous field on one line, and a 
current line more nearly spatially than a current line. 

[0025]The tap P1 on -1 H lines which aligns to the attention point PO and a 
perpendicular direction, and tap Pa on -263 H lines are chosen. The tap Pb of the right 
and left of tap Pa is chosen. The tap P3 of the position of the right and left which flew 
one tap is chosen from the tap P1 . The tap P2 of the left-hand side which flew one tap 
is chosen from the tap PO of an attention point. The tap Pc on either side is chosen to 
the position of the tap PO bottom of an attention point. Tap numbers selected in this 
way exist by ten all. 

[0026]The tap construction circuit 52 is made possible [ choosing the tap used for a 
majority decision among all the taps shown in drawing 6 according to the mode ]. 
According to the pattern of an input digital image signal, the grade of a motion, etc., a 
user chooses the mode. Drawing 7 shows the tap chosen in the kind in mode, and each 
mode. The processing in the field and inter-frame processing are set up about four 
kinds of modes, the mode 0, the mode 1, the mode 2, and the mode 3, and each mode. 
Therefore, as a combination of the tap chosen, eight kinds exist by all. 
[0027]In the processing in the field, only the tap PO of an attention point is used in the 
simplest mode 0, and the tap of PO and Pa is used in the case where it is inter-frame 
processing. In the most complicated mode 3, in the processing in the field, five taps of 
PO, P1 , P2, and P3 are used, and when it is inter-frame processing, nine taps of PO, P1 , 
P2, P3, Pb, and Pc are used. 

[0028]If it returns and explains to drawing 2 , from the tap construction circuit 52, it 
will be chosen according to the mode and the motion class of a tap will be outputted 
for every class. The number of the motion class 3 counts with the counter 56, the 
number of the motion class 2 counts with the counter 57, and the number of the 
motion class 1 counts with the counter 58. Each counted value of the counters 56, 57, 



and 58 is supplied to the comparators 59, 60, and 61. 

[0029]The comparator 59 compares with threshold thr3 the number of the motion 
class 3 counted with the counter 56. The comparator 60 compares with threshold thr2 
the number of the motion class 2 counted with the counter 57. The comparator 61 
compares with threshold thrl the number of the motion class 1 counted with the 
counter 58. The comparators 59, 60, and 61 are "1" when counted value is more than 
a threshold, respectively, and when that is not right, they generate comparing output 
CD3 which is "0", CD2, and CD1. Each output CD3 of the comparators 59, 60, and 61, 
CD2, and CD1 move, and the class MD deciding part 62 is supplied. The motion class 
deciding part 62 receives comparing output CD3, CD2, and CD1, and determines final 
motion class MD. 

[0030] Drawing 8 shows the logic of the class determination of the motion class 
deciding part 62. It moves by the case of CD3="1" with MD=3, and a class is 
determined by it. CD3= — it moves by the case of "0" and CD2="1 " with MD=2, and a 
class is determined by it. CD — three — = — " — zero — " — CD — two — = — " 

— zero — " — CD — one — = — " — one — " — a case — **** — MD — = — 
one — moving — a class — determining — having . CD — three — = — " — zero — 
" — CD — two — = — " — zero — " — CD — one — = — " — zero — " — a case 

— **** — MD — = — zero — moving — a class — determining — having . 2-bit 
motion class MD determined in this way is outputted. Threshold thrl, thr2, and thr3 
are the fixed values set up appropriately, respectively. 

[0031]Processing of a majority decision in case software performs is explained with 
re f erence to the flow chart of drawing 9 . After the motion class MJ is determined, the 
tap according to the mode is built in step ST1. The motion class of each tap is 
acquired in step ST2. In step ST3, it is determined whether the number of the motion 
class 3 is the three or more thresholds thr. If that is right, in step ST4, it will move with 
MD=3 and a class will be determined. 

[0032]If the number of the motion class 3 is not the three or more thresholds thr, in 
step ST5, it will be determined whether the number of the motion class 2 is the two or 
more thresholds thr. If that is right, in step ST6, it will move with MD=2 and a class will 
be determined. If the result of step ST5 is denial, in step ST7, it will be determined 
whether the number of the motion class 1 is the one or more thresholds thr. If that is 
right, in step ST8, it will move with MD=1 and a class will be determined. If the result of 
step ST7 is denial, it will be decided that it will be MD=0. Processing is completed 
above. 

[0033]The motion determining device by this invention mentioned above is applicable 
to generation of the motion class in an image signal converter. SD (Standard 
Definition) signal is inputted and this image signal converter outputs HD (High 
Definition) signal. When generating an HD picture element, class division of the SD 
pixel near the HD picture element to generate is carried out, and the HD picture 
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element nearer to a true value is obtained by gaining a prediction coefficient value by 
study for every class. Drawing 10 is an image signal converter by such a technique. 
[0034]In drawing 10 t an input SD signal (525i signal) is supplied to the 1st tap selection 
circuit 101, 2nd tap selection circuit 103, and 3rd tap selection circuit 104. The 1st tap 
selection circuit 101 chooses SD pixel (a prediction tap is called) used for prediction. 
The 2nd tap selection circuit 103 chooses SD pixel (a space class tap is called) used 
for the class sorting corresponding to the pattern of the level distribution of SD pixel 
near the HD picture element to generate. The 3rd tap selection circuit 104 chooses 
SD pixel (a motion class tap is called) used for the class sorting corresponding to a 
motion based on SD pixel near the HD picture element to generate. 
[0035]A prediction tap with the 1st selected tap selection circuit 101 is supplied to 
the estimate prediction arithmetic circuit 102. A space class tap with the 2nd selected 
tap selection circuit 103 is supplied to the space class detector circuit 105. The space 
class detector circuit 105 detects a space class. The detected space class is supplied 
to the class synthesis circuit 107. A motion class tap with the 3rd selected tap 
selection circuit 104 moves, and the class detector circuit 106 is supplied. The motion 
class detector circuit 106 detects a motion class. The detected motion class is 
supplied to the class synthesis circuit 107. A space class and a motion class are 
unified by the class synthesis circuit 107, and a final class code is formed of it. 
[0036]This class code is supplied as an address to the coefficient memory 108, and 
the coefficient data corresponding to a class code is read from the coefficient 
memory 108. Coefficient data and a prediction tap are supplied to the estimate 
prediction arithmetic circuit 102. In the estimate prediction arithmetic circuit 102, the 
data of an output video signal (525p signal) is computed using the linear estimating 
equation of a prediction tap (pixel of a 525i signal), and a prediction coefficient. The 
estimate prediction arithmetic circuit 102 outputs the data (line data L1) on an 
existing line, and the data (line data L2) on a generation line. Simultaneously, the 
estimate prediction arithmetic circuit 102 is horizontal, and outputs the pixel of a 
twice as many number as this. As for a 525i signal, a line number means 525 
INTARESU signals, and, as for a 525p signal, a line number means 525 progressive 
(non INTARESU) signals. 

[0037]The line data L1 from the estimate prediction arithmetic circuit 102 and L2 are 
supplied to the line sequential conversion circuit 109. The line sequential conversion 
circuit 109 processes line double speed. Since the estimate prediction arithmetic 
circuit 102 generates a 525p signal from a 525i signal, the horizontal cycle of it is the 
same as that of a 525i signal. The line sequential conversion circuit 109 performs line 
double-speed processing which makes a horizontal cycle twice. A 525p signal is taken 
out from the line sequential conversion circuit 109. 

[0038] Drawing 11 shows arrangement of the pixel of a 525i signal and a 525p signal by 
expanding a part of picture of the 1 field. A big dot is a pixel of a 525i signal, and it is a 



pixel of the 525p signal with which a small dot is outputted. Also in other drawings 
other than drawing 11 , this relation is the same. Drawing 1 1 is pixel arrangement of the 
odd number (O) field of a certain frame (F). In other fields (even number field), the line 
of a 525i signal becomes what shifted 0.5 line spatially. The line data L1 of the same 
position as the line of a 525i signal and the line data L2 of the mid-position of the line 
of the upper and lower sides of a 525i signal are formed, and the horizontal pixel 
number of each line is made into twice so that it may cut by drawing 1 1 . Therefore, the 
4-pixel data of a 525p signal is intratemporally generated by the estimate prediction 
arithmetic circuit 102. 

[0039] Drawing 12 shows line double-speed processing using an analog-spectrum form. 
The line data L1 and L2 are simultaneously generated by the estimate prediction 
arithmetic circuit 102. The line of a1, a2, a3, and ... is included in the line data L1 in 
order, and the line of b1 , b2, b3, and ... is included in the line data L2 in order. The line 
sequential conversion circuit 109 forms a line sequential output (aO, bO, a1, b1, ...) by 
compressing the data of each line into one half in a time base direction, and choosing 
the compressed data by turns by a switching circuit. 

[0040]Although not illustrated, an output video signal is supplied to a CRT display. As 
for the CRT display, the synchronizing systems are constituted so that it may be 
possible to display an output video signal (525p signal). As an inputted video signal, the 
regenerative signal of playback equipment, such as a broadcasting signal or VTR, is 
supplied. That is, this one embodiment can be built in a television receiver. 
[0041] Drawing 13 shows the tap (SD pixel) chosen by the 2nd tap selection circuit 103. 
Drawing 13 shows the arrangement of the pixel of each perpendicular direction of odd 
number field [ of frame F-1 which continues in time ] o (it is written as F-1/o), the 
even number field (F-1/e) of F-1, F/o, and F/e. 

[0042]As shown in drawing 13 , when predicting the line data L1 and L2 of field F/o, a 
space class tap, With the pixel of the 525p signal which it is contained in next field F/e 
of this field F/o, and should be generated, spatially The input pixels T1 and T2 of a 
near position, It is input pixel T3 near the pixel of the 525p signal which it is contained 
in field F/o and should be generated, T4, T5, and the input pixel T6 of front field F-1 / 
e and T7. When predicting the line data L1 and L2 of field F/e, a tap is chosen similarly. 
In the mode 1 which predicts the pixel of the line data L1 , the pixel of T7 is not chosen 
as a class tap, but it may be made not to choose the pixel of T4 as a class tap in the 
mode 2 which predicts the pixel of the line data L2. 

[0043]Here, the motion determining device by this invention mentioned above is 
applied to the motion class detector circuit 106. Therefore, the taps chosen by the 
tap selection circuit 104, i.e., a motion class tap, are 50 SD pixels as shown in drawing 
3. And as mentioned above, final motion class MD is determined, this moves, and the 
class synthesis circuit 107 is supplied as a class. 

[0044]The space class tap selected in the tap selection circuit 103 is supplied to the 



space class detector circuit 105. The space class detector circuit 105 detects the 
pattern of the level distribution of the selected space class tap. In this case, 
processing which compresses SD data of 8 bits of each pixel to 2-bit SD data is 
performed. As an example, the data of SD pixel of a space class tap is compressed by 
ADRC (Adaptive Dynamic Range Coding). As an information-compression means, 
compression means, such as DPCM (prediction coding) and VQ (vector quantization), 
may be used in addition to ADRC. 

[0045]Originally, although, as for ADRC, VTR (Video Tape Recoder) is the 
accommodative re quantization method which turned and was developed for high 
efficiency coding, since it can express the local pattern of a signal level efficiently by a 
short word size, it is using ADRC for code generating of a space class classification. 
The data level of the pixel of n and a space class tap is set to L, it sets [ the dynamic 
range of a space class tap ] a re quantization code to Q for DR and bit assignment, 
and ADRC divides it uniformly by the bit length which had between the maximum MAX 
and the minimums MIN specified by the following formulas (1), and performs re 
quantization. 
[0046] 

DR=MAX-MIN+1 Q= ((L-MIN+0.5) x2 / DR} (1) 
However, 0 means omission processing. 

[0047]The acquired prediction coefficient is memorized for every class by learning the 
pattern of a 525i signal, and the relation of a 525p signal by the prediction coefficient 
memory 108. A prediction coefficient is the information for changing a 525i signal into 
a 525p signal with a linear estimating equation. The acquisition method of a prediction 
coefficient is mentioned later. 

[0048]The prediction coefficient of the class is read from the address corresponding 
to the class of the prediction coefficient memory 108. This prediction coefficient is 
supplied to the estimate prediction arithmetic circuit 102. the estimate prediction 
arithmetic circuit 102 — the prediction tap (pixel value) T1 from the tap selection 
circuit 101, T2, and ... Ti, prediction coefficient w, and w 2 , and ... the line data L1 and 
L2 are computed by calculating a primary linearity joint type (formula (2)) with wi. 
However, among the line data L1 and L2, the prediction coefficient to be used is 
different. 
[0049] 

L1=wJ1+w 2 T2+ .... +wiTi (2) 

Thus, after a prediction coefficient is beforehand calculated by study for every class, 
By memorizing in the prediction coefficient memory 108, performing an operation 
based on the prediction tap inputted and the read prediction coefficient, and forming 
and outputting the output data corresponding to the inputted data, Unlike having only 
carried out interpolation processing of the input data, the video signal of a 
high-definition progressive method can be outputted. 



[0050] Next, the preparation method (study) of the coefficient data stored in the 
coefficient memory 108 is explained using drawing 14 . In order to obtain coefficient 
data by study, it corresponds to the HD image (525p signal) already known first, and 
SD picture of one fourth of the pixel numbers of an HD image is formed with the 
two-dimensional infanticide filter 120. For example, SD data is obtained by thinning 
out, processing the pixel of the perpendicular direction of HD data so that the 
frequency of the perpendicular direction in the field may be set to one half with a 
vertical infanticide filter, and thinning out and processing the horizontal pixel of HD 
data with a level infanticide filter further. 

[0051 ]The SD signal from the two-dimensional infanticide filter 120 is supplied to the 
tap selection circuit 121, the tap selection circuit 122, and the tap selection circuit 
1 23, respectively. These tap selection circuits choose a prediction tap, a space class 
tap, and a motion class tap like the tap selection circuits 101, 103, and 104 in the 
signal conversion equipment shown in drawing 10 . The prediction tap from the tap 
selection circuit 121 is supplied to the normal equation adding circuit 127. The space 
class tap from the tap selection circuit 122 is supplied to the space class detector 
circuit 124. The motion class tap from the tap selection circuit 123 moves, and the 
class detector circuit 125 is supplied. 

[0052]The space class detector circuit 1 24 compresses the data of a space class tap 
by ADRC, and generates a space class code. [ as well as the space class detector 
circuit 105 in signal conversion equipment ] The motion class detector circuit 125 
generates a motion class tap lost-motion class code like the motion class detector 
circuit 106 in signal conversion equipment. It moves with a space class code, a class 
code is compounded by the class synthesis circuit 1 26, and a final class is formed. 
The class code from the class synthesis circuit 1 26 is supplied to the normal equation 
adding circuit 127. 

[0053]Here, study of the transformation from two or more SD pixels to an HD picture 
element and the signal transformation which used the estimate formula are described 
for explanation of the normal equation adding circuit 127. The case where generalize 
study to below more for explanation, and prediction by n pixel is performed to it is 

explained, x, when it considers it as x n and an HD picture element level is set to y, 

the linear estimating equation of coefficient data Wj n tap by w n is set up for the 

level of SD pixel chosen as a prediction tap for every class, respectively. This is 
shown in the following formula (3). Before study, Wj is an undetermined coefficient. 
[0054] 

y=w 1 x l +w 2 x 2 + .... +w n x n (3) 

Study is performed to two or more signal data for every class. When a data number is 

m, the formula (4) shown below is set up according to a formula (3). 

[0055] 

y k =wtx kl +w 2 x k2 + .... +w n x kn (4) 



(k=1,2, m) 

Since it is not decided in m>n that prediction coefficient Wj and ....w n will be meaning, 
the following formulas (5) define the element of the error vector e, and the prediction 
coefficient which makes a formula (6) the minimum is calculated. It is a solution what 
is called by a least square method. 
[0056] 

e k =y k -{w 1 x kl +w 2 x k2 + .... +w n xj (5) 

(k= 1, 2 m) 

[0057] 
[Equation 1] 
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[0058]Here, the partial differential coefficient by Wj of a formula (6) is calculated. It 
should just calculate each coefficient W; so that the following formulas (7) may be 
made into x 0\ 
[0059] 
[Equation 2] 

[0060]If X s and Y t are hereafter defined as shown in a formula (8) and (9), a formula (7) 
will be rewritten to a formula (10) using a procession. 
[0061] 
[Equation 3] 

X = y\r • .v ■ (8) 

p=0 



[0062] 
[Equation 4] 
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[0063] 
[Equation 5] 
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[0064]Generally this equation is called the normal equation. The normal equation 
adding circuit 127 in drawing 14 adds this normal equation using the class information 
supplied from the class synthesis circuit 126, the prediction tap supplied from the tap 
selection circuit 121, and the pixel (teacher signal) of the progressive image which it is 
going to generate. 

[0065]After an entry of data of sufficient frame number for study is completed, the 
normal equation adding circuit 127 outputs normal equation data to the prediction 
coefficient deciding part 128. The prediction coefficient deciding part 128 sweeps out 
a normal equation, using general procession solutions, such as law, solves about w s and 
computes a prediction coefficient. The prediction coefficient deciding part 128 writes 
a computed prediction coefficient in the prediction coefficient memory 129. 
[0066]As a result of learning as mentioned above, a prediction coefficient which can 
perform presumption statistical nearest to a true value for presuming the noticed 
picture element y of a progressive image is stored in the prediction coefficient 
memory 129 for every class. A prediction coefficient stored in the prediction 
coefficient memory 129 is loaded to the prediction coefficient memory 108 in an 
above-mentioned image information converter. 

[0067] By the above processing, study of a prediction coefficient for a linear 
estimating equation to generate data of a progressive image from data of an 
INTARESU picture is completed. 

[0068]525 line numbers are examples and can apply this invention also to a case 
where an output image signal of other scanning line structures is generated. For 
example, as shown in drawing 1 5 , this invention is applicable similarly to a case where 
a 525i signal is changed into a 1050i (INTARESU of 1050 line numbers) signal. 
[0069] 

[Effect of the Invention]Since this invention performs the motion judging not only 
reflecting inter-frame difference but a space activity, it can perform a motion judging 
correctly. For example, since the activity in the field is large even if it is when 
inter-frame difference is large, when the case where it is close to a still picture is 
detected, or inter-frame difference is also small and there is no activity, the 
information near an animation can be detected. Since not the two-step judging of a 
mere motion and stillness but the grade of the motion to more than a three-stage is 
judged, when image processing is performed based on a motion judging, the picture 
after processing can be prevented from becoming unnatural. 

[0070]In the image information converter by this invention, a class is detected based 
on two or more pixels of an inputted video signal, and since a pixel value is generated 
using the presumed estimate formula which becomes the optimal in each class, as 
compared with the conventional image information converter, it can also be made a 
still picture and an animation with high definition. Since the information on a motion is 



incorporated into the information on a class, the change by detection of a still 
picture/animation and detection can be performed as it is unnecessary, the difference 
of image quality can be prevented from being conspicuous at the time of a change, and 
degradation by the error of motion detection can be lessened substantially. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a partial block diagram of one embodiment of the motion determining 
device by this invention. 

[Drawing 2] It is a partial block diagram of other embodiments of the motion 
determining device by this invention. 

[Drawing 3] It is an approximate line figure showing the tap which is moved in one 
embodiment of this invention and used for a judgment. 

[Drawing 4] It is an approximate line figure showing the logic which determines the 
motion class M J in one embodiment of this invention. 

[Drawing 5] It is an approximate line figure for explaining the threshold in one 
embodiment of this invention. 

[Drawing 6] It is an approximate line figure showing the tap used for majority decision 

processing of the motion class in one embodiment of this invention. 

[Drawing 7] lt is an approximate line figure showing the mode of majority decision 

processing of the motion class in one embodiment of this invention. 

[Drawing 8] It is an approximate line figure showing the logic which determines motion 

class MD in one embodiment of this invention. 

[Drawing 9] It is a flow chart which shows the flow of majority decision processing of 
the motion class in one embodiment of this invention. 

[Drawing 10] It is a block diagram of an example of the image information converter 
which can apply this invention. 

[Drawing 1 1] It is an approximate line figure for explaining the physical relationship of 
SD pixel and the pixel of 525p. 

[Drawing 12] It is a wave form chart for explaining line sequential conversion operation. 
[Drawing 13] It is an approximate line figure showing the physical relationship of SD 
pixel and the pixel of 525p, and an example of a space class tap. 

[Drawing 14] It is a block diagram showing an example of the composition for acquiring 
coefficient data. 

[Drawing 15] It is an approximate line figure for explaining the physical relationship of 
SD pixel and the pixel of 1050L 
[Description of Notations] 



3 [ ... A comparator, 11 / ... A motion class deciding part, 101, 102, 104 / ... A tap 
selection circuit, 108 / ... A coefficient memory, 109 / ... Line sequential conversion 
circuit ] ... A dynamic range detector circuit, 4 ... An inter-frame difference detection 
circuit, 5 ... A space inclination detector circuit, 6, 7, 8, 9 



